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571 ABSTRACT

Polyurethane foam 1is used in a three-piece vehicle

wheel as a load bearing and load transmitting struc-
tural element. The rim of the wheel, an inner wheel
disc, and an outer decorative wheel disc are bonded

together by the polyurethane foam. The rim includes -

an interlock lip to interlock the rim with the inner disc
and an interlock lip that interlocks the rim with the
outer decorative disc. The wheel can be manufactured
by placing the rim, inner dise, and outer disc in a die

and injecting the polyurethane foam composition into

the interconnected volume enclosed and defined by
those wheel components. The foam curing process

then occurs in situ. Alternatively, the rim, inner disc,
and outer disc can be adhesively bonded to a pre-

formed polyurethane foam member. The resultant ve-

hicle wheel, manufactured by either process, is char-
acterized by high strength, ligh_t weight, and a decorja-

11 Claims, 4 Drawing Figures
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VE HICLE WHFEI

| BACKGROUND OF THE lNVENTION

1 Freld Of The lnycntlon | -
Tl’llS mventton relates to a vehicle wheel
2. Descnptron Of The Prior Art . '

~ The design concepts and productton techmques used

in the manufacture of vehrcle wheels for the automo-

tive industry have not been stgnlﬁcantly changed for. -
many years. The only- notable exception was the mtro—,
duction of styled wheels in the 1960s. Styled wheels do
not require hubcaps or other wheel covers, and therr,
popularity has grown contmuously since their introduc-

tion. Nonetheless, the conventlonal steel drsc Wheell-]-5

still predominates. = . -
- Vehicle wheels have been fabrtcated from synthetlc

3 968 996 S
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BRIEF DESCRIPTION OF THE DRAWINGS
"lhe mstdnt mventlon can be best understood by

;reterence to the followmg descnptron of a. preferred
| embodlment taken in connectton wrth the accompany- |

'_.jtng drawmgs in whlch

FIG. 1isa perspectwe wew of a vehlcle wheel manu— :

;factured m accordance wrth the mstant mventron |

lo'ifretammg the vehrcle wheel of F IG 1asitis foamed and | .

!cured in srtu

FIG 2is a secttonal vrew of a fabartcatron die for

FlG 3 Is a crosS-sectton of the vehlcle wheel of F IG |

- 1 and

plastic materials. U.S. Pat. No. 3,790,220 illustrates
~and describes such a plastlc wheel. As noted in that

patent, these wheels have not been competitive,. with *

steel wheels. Rather plasttc wheels have been espe-

cially, though not excluswely, intended for use with

vehicles such as transport carts, fork lifts, and the like,
having small diameter wheels. |

material, for use as a spacer, or packing element,. in
wrought metal wheels. The wheels which are the sub-

20

Plastic materials are also known for use as elements T

in otherwise metal wheels. For example U.S. Pat. No.
3,790,219 discloses the use of expanded polyurethane
or polystyrene foam, or any other honeycomb plastic

~ ject of U.S. Pat. No. 3,790,219 are wheels manufac-
tured from light-weight-alloys such- as alloys of magne-'_ _

stum for high performance cars. -
Polyurethane foam is also: known for use as an adhe-

sive to bond ornamental plastic wheel covers to con-
ventional steel disc ‘wheels. U.S. Pat. No. 3,669,501

35

shows such an application of polyUrethane foam. As

pointed out in that patent, the wheel is of conventional

~ construction, i.e., the wheel is the conventlonal steel

40

disc wheel which predommates the vehicle wheel mar-

ket. The polyurethane is strictly an ‘adhesive materlal to_
secure the cover permanently to the wheel |

SUMMARY OF THE lNVENTlON r

45
In contrast with the prior art, the vehicle wheel of' the |

present invention uses an organic resin foam, such as

polyurethane foam, as a structural load bearing mem-

 ber. An innér wheel disc, an outer decorative disc, and

a rim interlocked with' both those discs are-intercon-.
- nected and bonded by polyurethane foam. The poly-

- urethane foam serves as a load bearing and:load trans-

mitting structural member. According to one method

- for manufacturing the instant wheel, the wheel rim, .
55

‘inner wheel disc, and outer. decoratwe disc ‘are “posi-
tioned in a die, and a po]yurethane composition is then

injected into the volume defined by those wheel com-

50 .
ity of rim retaining and support sections 26, a retaining |

FlG 4is a cross sectlon of an alternatwe des:gn of '

_-the vehlcle wheel of the tnstant mventron

DESCRIPTION OF THE PREFERRED
EMBODIMENT '-

| Reference should now be made to the drawutgs and
more particularly to FIG. 1, ‘wherein a vehicle wheel 10
is illustrated. The vehicle wheel 10 includes a rim 12
“and a styled front or outer disc 14. The wheel 10 also

includes an inner disc 16 illustrated in FIGS. 2 and 3,
but not visible'in the perspective view of FIG. 1.
The rim 12 has spaced interlock lips 18 and 20 whtch

interlock respectively with the outer disc 14 and the

~ innet disc 16. As shown in FIGS. 2 and 3, the interlock -

lips 18 and 20 comprise the side edges of the rim 12

~ curved to form retaining grooves for the corresponding
30

matmg curved protions 18M and 20M of the outer and
inner discs. The ‘assembly of the rim 12, the outer disc

14, and the inner disc 16 is bonded together by an o -
organic resin structural foam member 22 comprising,
for example, polyurethane foam. The polyurethane

foam member 22 fills the volume enclosed and defined
by the rim 12, the outer disc 14, and the inner disc 16.

The polyurethane foam member 22 is disposed as a

load bearing and load transmitting element of the
wheel. This aspect of the preferred embodlment 1S best
shown in FIGS. 3 and 4. o o

~In'its preferred form, the wheel of the instant mven-l
tion is fabricated with an outer skin enttrely of steel.

The outer dlSC 14 IS made from stamless steel, and the -

rim 12 and mner disc 16 are made from cold rolled
steel. ‘Stainless steel stock 0.015 mches thick is suitable

for the outer disc, and the disc can be gwen a high

luster finish. The other wheel components, fabricated
from cold rolled steel are also made from stock 0 015

inches thick. o
FIG.2 deptcts a fabrlcatlon dle 24 including a plural- |

-~ and support section 28 for engagement Wlth the outer

ponents for cunng in situ. Alternatively, a polyurethane .
foam preform is adhesively bonded to the rim, inner

wheel disc, and outer decoratwe dtsc m an assembly
‘die. |

60

The vehicle wheel of the present mventton provtdes

'style flexibility and stylmg attractiveness. Furthermore, -,

- the instant wheel affords improved dimensional con-_:';
- trol, lmproved concentricity, and improved wheel bal- 65

ance in a vehicle wheel further characterized by low
~ cost and light wetght Fmally, since the resultant wheel
is a solid wheel, noise control lS msured |

disc 14, and a retarnmg and support section 30 for
engagement with the i inner disc 16. The die sections 26
“are radially Spllt like pie wedges, to permlt radial with-
- drawal and’ separation of those sections. The die sec-
“tions 28 and 30 can be axially separated to permit
loading and unloadmg of wheel components and fin-

ished wheels.
At the start of each cycle a partlally preformed rim

“is placed on the several die wedges 26 in. their with-
drawn positions. The outer disc 14 is placed on the die

section 28, and the inner disc 16 is placed on the die -
section 30. The die 24 is then activated to position the
wheel components As the die wedges 26 are advanced

- radially inward, they form the rim 12 to its final config-

_ygration in whtch the two ctrcumferentlal ends of the

rim 12 overlap The mterlock llps 18 and 20 envelop
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the: corresponding mating portions ‘18M-.and ;20M of
the inner and outer discs as the die wedges 26 are ad-
vanced to their final positions. |
~ After the rim 12, the’ outer disc’ 14 and the 1 mner disc
16 are positioned by the die, an orgamc resin composn-
tion, polyurethane in the illustrated émbodiment, ‘is

introduced into ‘the cav1ty defined and enclosed by
those wheel components. A foam source 32 supplies

the composition through connectors 34 and into .the
wheel cavnty through passages 36 in the die and inlet
ports 38 in the wheel elements. In the illustrated em-
‘bodiment, the inlet ports 38 are located in the inner

10

4
outer discs 14 and 114. This difference illustrates the
flexibility available in the design of wheels made ac-
cording: to:the present invention: T

Although the foregoing has proceedmg In terms of a

particular illustrated embodiment, it is to be under-
stood that various changes and modlflcatlons could be

~engrafted thereon by one skilled in ‘the art within the
spirit and scope of the appended claims.

~The embodlments of the invention in which an exclu-
swe property” or prmlege is claimed are:
“1. A vehicle wheel, comprising: an outer skin includ-

1ng a plurahty of members secured to each other to

disc 16, The organic resin.composition is mtroduced |

“into the wheel cavity as a liquid, and the foammg and
curing process occurs thereafter. The’ pressures of the
foaming process:can be used to ﬁnal form’the wheel
‘components. caRT

To 1 increase adhesweness the rim 12 the outer disc
:prlate surfaces wrth ogamc resin. Alternatwely, a
roughened texture can be prowded to lmprove bonding
of the foam to the wheel components.

As an alternative to the fabrication, techmque de-

20

~ component of the wheel.

scribed above n connectlon wth FIG. 2, the wheel of X

the present invention can be assembled usmg a foam
preform. Followmg such a procedure an adhesive,
such as epoxy, is apphed to the metal wheel compo—
nents, and the foam preform would be posrtloned in the

die 24 prior to closing the die sections to form the .

wheel. .

For elther fabrlcatlon process after the wheel is as-
sembled, the -die sectlons are separated and the fin-
1shed wheel is removed. _

In the lllustrated embodlment
forces the wheel when the wheel is mounted on a vehi-
cle. The insert 40 serves as a load bearing element of
the wheel which carries and dlstrlbutes the wheel load

steel insert 40 rein-

define a cawty, the cavity including an annular rim

15 _portlon and an interconnected disc portlon located

within the annular ¢onfiguration of the rim portion, the
rim portion of the cavity projecting axially from the
disc portion to the opposite axial sides of the wheel,
and foam filling said cavity and engaging and being

adhered to the members of said outer skin so as to

cooperate therewith as a load bearmg and transmlttmg

; -

2. A ‘vehicle wheel as in c¢laim 1 Wherem said outer

skin includes a styled outer disc.

3. A vehicle wheel as in claim 2 wheréin said styled

) 'outer disc is fabricated from stainless steel.

30

4. A vehicle wheel as in claim 2 wherein said outer
skin also includes -an inner disc and a rim.

" 8. A vehicle wheel as in claim 4 wherein said outer
dlSC said inner dlSC and said rlm are bonded together
by said foam. | S / -

‘6. A vehicle wheel as in claim 5§ wherein said outer

~ disc is fabricated from stainless steel.

35

As illustrated in the drawmgs the insert 40 is an annu-

lus or collar encircling the center of the wheel and a0

provided with apertures or holes for the mountmg lugs
used to mount the wheel on the vehlcle |

The finished wheel is illustrated in cross sectron in
F lG 3. The foam member 22 of the ﬁmshed wheel is a
structural member both supportmg and transmitting
load forces. Load forces are transmltted between. the
axle or wheel attachment pomt and the load surface
through the foam 22 and the rim 12, .

FIGS. 3 and 4 include the same wheel components
FIG. 4 includes a rim 112, an outer disc 114, and an
inner disc 116, mterconnected and bonded by a. load
bearing and load transmitting organic resin foam mem-
ber 122. The embodiment of FIG. 4 also mcludes a
steel insert 140, which is equwalent to the msert 40, to

carry. and dlstrlbute the wheel load. The dlﬁ'erence_.—-

between. the two wheels resides .in the desrgn of the

. R 't a

: - I ] LI ] -l";
11111111
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7. A vehicle wheel as:in claim 6 wherein said inner
disc and said rim are both fabricated from steel.

8. A vehicle wheel as in claim 7 wherein said struc-
tural foam comprises polyurethane foam.

9. A.vehicle wheel ‘as in claim 4 wherem said rim

includes a portion interlocked with said inner disc.

10.- A vehicle wheel as.in claim 9 wherein said rim
includes a portion interlocked with. said outer disc.
11..-A vehicle: wheel, ‘comprising: a stainless steel
styled outer disc, a steel inner disc, a steel rim inter-
locked with both said outer disc and said inner disc so
as to cooperate therewith to define a cavrty, the cavity

including an annular.rim portion and an interconnected
dise portion located within the annular configuration of
‘the rim portion, the rim portion of the cavity projecting

axially. from-the disc.portion to the:opposite axial sides
of the wheel, and polyurethane polyurethane foam

- received within.and filling the cavity, said polyurethane
.. foam .engaging and being adhered to said outer disc,
.- said inner dis¢, and said rim so as to cooperate there-

55

with.as a load bearmg and transmlttmg component of

the- wheel
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L

Inventor(s) Ravyvmond J. Wilcox

It is-certified that error appears in the above-identified patent
and that said Letters Patent are hereby corrected as shown below:
Column 3, line 24, "wth" should be --with--.

Column 4, line 49, delete "polyurethane polyurethane".

Column 4fﬁifhe 50, delete "polyurethane".
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